Phosphorylation of epidermal growth factor receptor at serine 1047 by MAP kinase-activated protein kinase-2 in cultured lung epithelial cells treated with flagellin.
It has been reported that tumor necrosis factor α (TNFα) activated the p38 MAP kinase pathway, followed by phosphorylation of epidermal growth factor receptor (EGFR) at serine 1047 (Ser1047). Although the phosphorylation of Ser1047 reportedly induced an internalization of EGFR, a protein kinase responsible for the phosphorylation has not been elucidated. In the present study, we found that treatment with flagellin of A549 cells, an alveolar epithelial cell line, induced the activation of p38 MAP kinase, followed by phosphorylation of EGFR at Ser1047. The phosphorylation was strongly inhibited by SB203580, an inhibitor of p38 MAP kinase. The flagellin treatment activated MAP kinase-activated protein kinase-2 (MAPKAPK-2), a protein kinase downstream of p38 MAP kinase, and MK2a inhibitor, an inhibitor of MAPKAPK-2, inhibited the flagellin-induced phosphorylation of EGFR at Ser1047. Unlike the flagellin treatment, the TNFα treatment induced the phosphorylation of EGFR at both Ser1047 and Tyr1173. SB203580 and MK2a inhibitor strongly inhibited the phosphorylation of Ser1047 but not Tyr1173 in EGFR. Finally, bacterially expressed and activated MAPKAPK-2 phosphorylated EGFR at Ser1047 in vitro. These results suggest that flagellin regulates the residence time of EGFR on the plasma membrane and thus the signaling of EGFR through phosphorylation of Ser1047 by MAPKAPK-2.